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MOT SGKY THUAT NG DUNG TRONG NHAN DANG TIENG NOI

HO THI HUYEN THUONG
Trudng Pai hoc Vinh

Ngay nhdn bai: 15/02/2023; Ngay phdn bién, bién tdp va swa chita: 27/02/2023; Ngay duyét dang: 06/03/2023

ABSTRACT

In this article, I present an overview of speech recognition, some recognition methods and research in Vietnamese speech recognition.
Feature extraction technique MFCC (Mel-Frequency Cepsiral Coefficients), training method and SVM recognition (Support Vector
Machine) applied to speech recognition problem. Perform training and digit recognition, and build software that can be integr ated into

existing high school grade entry software.
Key words: Speech recognition, MFCC, SVM.

1. GIGI THIEU VAN BE

Nhan dang tiéng néi cia con nguoi da va dang thu hut
st quan tdm nghién ctu cla nhiéu nha khoa hoc khi ma
cong nghé tw dong héa ngay cang c6 nhiéu tmg dung trong
thyc tién. Hé théng nhén dang tiéng néi (Automatic Speech
Recognition - ASR) c6 dugc nhu'ng tmg dung tuyét voi
trong nhiéu linh vuc cua doi song, nhat 13 linh vuc giao tiép
ngudi miy (Human Machine Interface) néu dugc 4p dung
thanh cong, chang han nhu ca1 thién hi€u qui nhap thong tin
(nhép bing tiéng néi nhanh gip 2 l4n nhip bang gd ph1m)
xdy dung nhimng tmg dung ma it sit dung dén déi tay, gitp
cho ngudi khiém thi dé dang giao tiép véi bd thlet bi,..

Trong bai bdo nay toi s€ trinh bay mot 56 ndi dung lién
quan dén céc giai thut rat trich ddc trung tleng noi, thue
hién viéc huan luyén va nhin dang chit so, dong thoi xay
dung phin mém c6 thé tich hop vao phin mém nhap diém
hién c6 tai truong THPT tao didu kién thun lgi cho gido
vién khi nhip diém c4c mén hoc.

II. NHAN DANG TIENG I\OI

Dé nhan dang tiéng néi chix sb tiéng Viét, ching tdi chia
qué trinh thyc hién thanh cac bude nhu sau:

- Bude 1 (tlen xu ly): nhan tin hiéu tiéng néi, xir ly
nhi8u, tich tir néu can.

- Buée 2 (trich chon dic trung): trich chon dic trung
tiéng no6i bing phuong phip MFCC, ddng thoi thuc hién
udc lugng vector cic vector ddc trung nay.

- Buéc 3 (nhin dang): tién hanh nhan dang tiéng néi sir
dung phuong phap SVM.

1. Tlen xir ly

Tiéng n6i sau khi duoc thu tir micro s& dugc 14y miu tin
hiéu, mot mau tin hiéu thuong duge bidu dlen dudi dang
séng. D6i v6i tin hiéu 4m thanh, mau s& dugc lay theo mot
chu ky thoi gian, cong thic 14y mAu dugc xac dinh béi cong
thirc

X,(6) = Z x(£)5(t —nT)
n=—oo

2. Trich chon dic trung

MFCC la phuong phép trich chon ddc trung dua trén dac
dlem cam thy tAn s6 Am ctia tal nguoi: tuyen tmh d6i voi tan
s6 nhé hon lkHz va phi tuyén doi véi tin s6 trén 1kHz
(theo thang tAn s6 Mel, khong phéi theo Hz).

Budc diu tién cta trich chon dic trung 1a chia tin hiéu
tiéng néi thanh cac khung, méi khung khodng chumg 30ms
(30ms v6i tAn s6 Iay mau Fs=8000Hz cho 100 mau) Trong
khoang thoi gian ngdn nhu vay, phé cia tin hiéu di o on dinh
dé tién hanh tach dic tnmg. Mdi frame s& cho dic trung 12
mot vector va ddc trung cua toan b tin hi¢u s€ 1a mot day
vector. Tai budc ndy, s duogc chia thanh cic khung, moi
khung gdm N mau, khoang cich giita céc khung 13 M méau.
Hinh 5 m6 ta cach phan tin hiéu Am tiéng néi thanh cic

khung, trong n6 M = —N Néu ta ky hiéu khung the i 13

x(n) va co tAt ca k khung trong tin hi€u tiéng noi thi ta cé:
,(n)—s(Mz+n)vmn—O,l, JN-1;i=0,1,..., k1
Budc 13y cira s6 cho moi khung riéng nhim glam su gian
doan diém diu va diém cubi mdi khung. Dy tin hiéu con
dugc ldy ra tir mot tin hiéu dai hon hogc dai v6 han x(n) goi la
mdt ctra s6 tin hiéu. Qua trinh quan sat tin hiéu x(17) bang mot
doan x(N(n)) trong khoang n. .. (o + N - 1) twong duong véi
viéc nhan x(n) véi mot ham clra sO w(#-np) nhur sau:
xy(n) = x(n).w(n —ny)
[x(m) mnp<n<n+N-1
_[0 n<ny))u(n>ny+N-—-1)
Ham cira s6 thuong hay dugc ding trong nhin dang
tiéng néi 14 Hamming c6 cng thirc nhur sau:
xy(m) = x(n).wn — ny)

0.54 + 0.46 (zm) R

5 5 i COoS N n =5
0 | >N

n| >

Budc cudi cing 1Iong trich chon dac trung MFCC bao
Oom thuc hién bién ddi Fourier ngugc dua trén do lon
logarit coa ngd ra cta bd loc. Bién dbi nhanh Fourier 14
thuit todn nhanh thyc hién bién dbi Fourier roji rac. Bién ddi
o1 rac cia tin hi€u x(») nhu sau:

= —i2mkn

X(k) = z x(n)e” N

n=0
D& nhan dugc sy thé hién t6t hon cia bién ddi Fourier,
xir ly dém 0 duoc dp dung tic 1a thém vao doan sau cua tin
hi¢u cac gid tri 0, boi vi dém 0 khdng cung cip thém théng
tin vé pho Y(®) cia tin hiéu {x(n)}, nhung n6 s€ lam ting
tdc d6 tinh toan.
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Pé thye hién viée tao dir liéu huin luyén, trudc tién dit
thoi gian cho viéc luu 4m thanh (gid st 0.5 gidy ¢ Hinh
3.2). Nhép vio nuit Record dé thyc hién viéc doc s6 trong
khoang thoi gian da ddt. Bién d6 cia tiéng noi dugc hién thi
sau khi két thic viéc luu 4m thanh. Sau khi diéu chinh hay
x6a nhimg vung khong cAn thiét (Select and Delete), ta co
thé lwu c4c tép véi dinh dang * WAV (Save).
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Hinh 3.3: Hudn luyén

Sau khi gido vién di luu lai tiéng n6i clia ca nhan,
buéc tiép theo 12 huén luyén. Giao dién cua qué trinh
huén luyén dugc thé hién & Hinh 3.3. O giai doan nay,
ta can chon thu muc train nhu dé tao & giai doan trudc.
Nhéin chudt vao nat Train dé thuc hién huédn luyén va
trich chon dic trung. Ta c6 bién do cua cic t€p
* WAV va MFCC cua cac tir "Khong", "Mét", "Hai",
"Ba", "Bbn", "Nam", "Sau", "Bay", "Tam", "Chin",
"Muoi", "Rudi".

P4 tién hanh thir nghiém, chung t6i thiét ké giao dién
d& gido vién doc diém (xem Hinh 3.4). MJbi mau duoc
thuc hién 10 1an kiém tra. Két qua thir nghiém dugc thé
hién trong Bang 3.1.

ﬂ Sound editer ] — E X

For 0% | Seconds

Amplitude

S6/Tix | Két qua Sé/tr | Két qua
0 100% 6 80%
1 90% 7 100%
2 100% 8 100%
3 70% 9 100%
4 80% 10 100%
5 100% rudi 100%

Bang 3.1: Thir nghiém cdc méu

Két qua thir nghiém céc mau dugc thé hién trong
Béang 3.1. Dya vao két qua & bang nay ta thay két qua
nhén dang c6 8/12 chit so dwoc nhan dang dung, chlem
ty 16 0.67%. Trong két qua thir nghiém c6 4 chix s6 bi
nhan dang nham lan, chiém ty 1& 0.33%. Trung binh két
qua nhan dang 1a 93.3%.

IV. KET LUAN

Ung dung nhap diém dugc thuc hién bang ngén ngit
Matlab, mot trong nhimg ngén ngir d& dung véi thu Vlen
phong phu Dit liéu dua vao 1a tép dm thanh chira cac s6
tir 0 dén 10 va tir "rudi”. Do dit liéu huan luyén con it,
khi nhéan dang, chung t6i ciing thiét lap thém thém nhiing
goi ¥ dé nang cao muc d§ nhan dang cho hé thong nhap
diém. Ching han, trong qua trinh chia khung, neu phat
hién chi c6 3 khung thi du doan diém chén, con néu phat
hién c6 4 khung thi du doan diém 1é. M6 hinh thk
nghiém nhan dang tiéng noi chit s6 trong tleng Viét theo
huéng két hgp MFCC va SVM tuy con nhiéu han ché
nhung di dap ing dugc muc tiéu. Chuong trinh thur
nghiém dugc st dung dé nhap cac hé théng diém 1& véi
b6 tir vung nho cho dd chinh xéc cé thé chap nhan dugce
(trén 93%) Tuy nhién, khi nhin dang nhiéu chit sd, tach
tir thi phan mém con nhiu han ché va do chinh xac thip
hon 70%.
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